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Design and specification of a distributed,
European SKA Regional Centre to support the
astronomical community

in achieving the scientific goals of the SKA

EC Horizon 2020 (€3 million)

13 countries, 28 partners, SKAO, host countries,
e-infrastructures (EGI, GEANT, RDA), NREN's

. Three year project (2017-2019)
Advanced European Network of E-infrastructures

for Astronomy with the SKA

= WP1: Project Management

= WP2: Governance Structure and Business Models

= WP3: Computing and Processing Requirements

= WP4: Data Transport and Optimal European Storage Topologies
= WP5: Data Access and Knowledge Creation

= WP6: User Services
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Open Questions

Where will the SKA science archive data be hosted?

How will that data be transported from the sites to Europe?

How can we take optimal advantage of existing infrastructure?

What are the processing requirements and technologies to consider?
What interfaces, tools, and techniques will users need for analysis?

How do we setup and operate an international network of SRCs?
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Previous Meetings

= 28 February - 1 March 2017 - NWO HQ, The Hague, NL
» 18-20 October 2017 - IAA, Granada, ES

» 26-28 March 2018 - OCA, Nice, FR

» 8-10 October 2018 - INAF, Bologna, IT

* 5-7 March 2019 - U Man, Manchester, UK

*» 11-14 November 2019 - Utrecht, NL
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Final Plenary Meeting

* Final Review 4 March 2020 in Luxembourg

* EC programme officer, AENEAS MT, and external reviewers

* Final Deliverables due by end of 2019

* Final Report due for Final Review

= SRC activities underway in all SKA Member Countries

= SKA Regional Centre Coordination Committee (RSCSC) active
* Planning for future collaboration

AENEAS All-hands meeting, 11-14 November 2019, Utrecht
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Goals for this Meeting

* Provide overview of SRC landscape - in Europe and beyond

" Present and summarise AENEAS work

" Prepare for completion of project and final review

» Discuss future steps - technology, data challenges, governance

= Start planning for integration activity and implementation phase

AENEAS All-hands meeting, 11-14 November 2019, Utrecht



Advanced European Network of E-infrastructures
for Astronomy with the SKA AENEAS - 731016

WP3: Computing and Processing

Requirements

Anna Scaife - Manchester University
Mark Ashdown - Cambridge University

Work package Lead beneficiary ‘ UMAN
number

Work package title Computing Requirements

Participant number 1 2 3 4 5 7
Short name of ASTRON UMAN UCAM INAF Chalmers EGl.eu
participant

Person/months per 11 12 11 15 8 4
purticipant:

Participant number 0 11 12 13 20 21
Short name of Jiilich STFC CSIC IT EPFIL UNIGE
participant

Person/months per 9 6 6 3 3
participant:

AENEAS All-hands meeting, 11-14 November 2019, Utrecht
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Data Storage Requirements

Minimum storage needed to meet the needs of the HPSOs:

744 PB per year for the first 10 years of operation, and
201 PB per year for the following 5 years

The HPSO storage volume required by the SRC network is
therefore 8.5 Exabytes over the course of 15 years

Rate of production of advanced data products was determined using
the AENEAS processing Use Cases and was determined to be 3:1 in
volume (output:input)

(c) (d)

Figure 1: (a) Data storage requirements at SRCs for the Hl and continuum HPSO. {b) Data stor- AISO exam I ned the n u m ber Of data prOd UCtS expeCted a.S a- fu nCtlon

age requirements at SRCs for the EoR, magnetism and cradle of life HPSOs. (c) Data storage

requirements at SRCs for the pulsars and transients HPSQOs. (d) Data storage requirements at Of tlme Relevant for the ChOlce Of Data Management SyStem (DMS)

SRCs for all HPSOs.
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Data Processing Requirements
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Figure 1: Qverview of SDP pipelines [AQ7].

Minimum processing required to meet the needs of the
HPSOs: ~26 PFlops

This is subject to strong assumptions:

Re-processing / post-processing is performed only
once for each primary data product;

That processing of SDP data products for all HPSOs
IS performed at the same rate that they are
ingested into the SRCs
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Software Infrastructure

User interfaces

Applications

Base/Intermediate
Users
Archive Miners

Top level Software

Federated Services

Middleware (Computing PaaS)

Infrastructure Services

Physical Infrastructure Hardware

Production
Managers

Advanced
Users

Site Reliability
Engineers

Figure 2.1: ESDC software stack and users’ interaction.

- Top-level Software layer comprises all software
components users interact with to model and run their
distributed applications

- Federated Services layer consists of all the components
expected to be provided by each site to support SRC
federation

- Middleware (or Computing/PaaS) layer is the set of
orchestration and support services necessary to support
distributed compute workflows within SRC infrastructure

- Infrastructure Service layer includes basic services for
setting up and maintaining a computing site infrastructure

ldentified four categories of users: basic, intermediate,
advanced, and production managers, and made an
assessment of their requirements
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WP4: Data Transport and Optimal
European Storage Topologies

Richard Hughes-Jones

Work package number

4

Lead beneficiary

GEANTLTD

Work package title Analysis of Global SKA Data Transport and Optimal European
Storage Topologics

Participant number 2 4 5 6 8

Short name of participant UMAN INAF Chalmers GEANT LTD Jilich

Person/months per participant: | 6 1 20 22 9

Start month 1 End month | 36

GEANT

AENEAS All-hands meeting, 11-14 November 2019, Utrecht




- expl-AARNet_TCPbuf
9 Ir e 10M
8 el 100M
USS.3M/Year USS.05-.1M/Year N ¢ o1 —— 200
3 ﬁ 6 II e 400M
_3 5 WMHM'A
1/
P11/
2
1
o ——t———t—tp—t—t———e
0.00 10.00 20.00 30.00 40.00 50.00 60.00
Time in the flow sec

WP4: Data Transport and Optimal Storage Topologies

GEANT London to AARNet Canberra

/s
; "
s s
¢ L
= e ¢tdCT-DTNTLon TCP teries 03Feb1d
- - ,’"
’,' 10
A ' N
5 8 - —
"‘v o - ' .
PN % § e " l-,"- ;:"." l" T
g 3 .
- - m 2 ' *
’ 1
USS.05M/Year c i
= . 031812 04 00:00 04 04:48 04 0336 04 “£24 041972
= ~  Fibre Cable Systems — SKA relevant | Time during transfer sec

----- Major NREN Paths — SKA relevant
s Dedicated for SKA - Primary
Dedicated for SKA - Secondary

esmssss Shared NREN Path
\ S ->SRC5

SANReN Cape Town to GEANT London

What fraction of the

SKA archive will we e [Ssici B BSEN Sseil ssecs

host in Europe?

—

Time

AENEAS All-hands meeting, 11-14 November 2019, Utrecht 14




Advanced European Network of E-infrastructures
for Astronomy with the SKA

Models of Global SRC Data Flow

Distribution from Sites to SRC Interactions between SRCs and
e.g. Images
Ve
flows \ Web Portal
Access
Time . >
20 Gig 2SRES SDP Data -—
flows Products
High bandwidth A
Data Chunk

Visualisation
Image portion

Replication of advanced data
products
Medium bandwidth

Time

Which fraction of the SKA archive will we host in Europe?
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WP5: Data Access and
Knowledge Creation

Marcella Massardi

INAF

Work package number Lead beneficiary INAF

Work package title Access and Knowledge Creation

Participant number 1 2 3 4 12 14

Short name of participant | ASTRON | UMAN UCAM INAF CSIC CNRS

Person/months per 12 6 6 PA 6 6
_participant:

Start month 1 End 36

month

AENEAS All-hands meeting, 11-14 November 2019, Utrecht
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Model AND
Survev DESIGN
Analysis RECOMMENDATIONS
What would user like to find in a facility archive (1=necessary, 5=useless)? 1) SyStem needs The ESRC iS the interface,
s Bl N2 , mm: mm; | Radioastronomers typically download (gOaIS towards user&tel) access the archive,

their own raw or calibrated data and

analyze and generate image by 2) User deflnltlon Offers the comPUtation platform.

themselves Th nulri be too

expensive for SKA data (community/mentality) It must be trustworthy and

3) Services provided resilient. An efficient Regional
(duties/activities/policy/limitations) Centre IS A RESOURCE FOR THE
4) Accessibility USERS

(human interaction/interfaces)

Raw data calibrated prods continuum images spectral cubes

| 5) Resources
Learning from the past... (personnel/tools/infrastructures) ...suggesting new ideas
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REQUEST FOR ADVANCED PRODUCTS

SRC resources should be assigned through dedicated calls
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WPG6: Services

Matthew Viljoen
EGI Foundation

Work package number ] Lead beneficiary EGl.cu
Work package title Services
Participant number 4 6 7 15 16
Short name of participant INAF GEANT LTD EGI.cu GRNET [ FOM
Person/months per participant: | 3 4 16 6 6
Start month 1 End 36

month
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WP6 Objectives

T6.1 Federated Authentication, * Collection of AAI Requirements

Authorization Infrastructure (AAl) and «  Recommendation of approaches and solutions

Identity Provisioning (AAl) (Lead: .
INAF) Proposal of a trust model

T6.2 Interoperabile Federated IT « Assessment of existing structures and tools at national level and

Service Management (ITSM) the relationship with SKA SRCs
System (Lead: EGI » Analysis of applicable standards/approaches of federated service
Foundation)
Mmanagement
 Recommendation for an operational architecture and core FitSM
processes
T6.3 Federated ITSM Support  Recommendation of tools to support Federated ITSM in the ESDC
Tools Network
(Lead: EGI Foundation) » Piloting of an integrated system of ITSM support tools in different e-

Infrastructures supporting the ESDC network
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16.1 Federated AAl

» Collected AAIl requirements from ESRC using input from different
parts of project

 Recommended approach based on AARC Blueprint Architecture
and trust model (D6.1)

* Ran a series of piloting activities
— Integration of collaboration tools with FedAAl
— Integration of community IdP with FedAAl

— working with tools providers (e.g. Dirac) testing with RCauth & providing
community requirements
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16.2 Interoperable Federated ITSM

* Proposed framework for designing and implementing a
Service Portfolio for the ESDC and SKA (D6.2)

» Set up a sample ITSM framework for the project

* Recommendations for ITSM support processes (D6.4)
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16.3 Federated ITSM Support Tools

» Evaluation of suitable ITSM support tools including
collaboration tools

» Lessons learned from setting up EOSC ‘federation of
federation’ (EOSC-hub project)

* Final comprehensive recommendations of support tools

and operational support structures suitable for federated
ESDC (D6.4)
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WP2: Governance Structure and
Business Models

Michiel van Haarlem - ASTRON
John Conway - Onsala

Work package number z Lead beneficiary ASTRON
Work package title Development of ESDC Governance Structure and Business Models
Participant number 1 2 3 4 5 6
Short name of ASTRON (UMAN |UCAM |INAF |CHALMERS |GEANT LTD
| participant
Person/months per 12 1 I 2 2 2
| participant:
Participant number 7 28
Short name of EGl.eu RDA
| participant
Person/months per 3 2
| participant:
Start month 1 End 36
month
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Survey of Potential Providers

Over 50 expressions of interest

Mixture of scientific institutes,

=

WP2: ESDC Design & Governan .“ f

Infrastructure providers, and industrial

partners

ESDC Reqguirements based on those
developed by SRCCG

Final deliverable: preliminary ESDC
Design and Implementation Plan

User input needed!
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Strategic Partnerships and Next Steps

" CIRADA

CANADIAN NITIATIVE FOR RADIO ASTROCNOMY DATA ANALYSIS

\/’f ==

\
i (\\\ r "
{ ERIDANUS

Exascale Research
Infrastructure
For Data In Asia-Pacific

Astronomy
Using The SKA

CERN-SKA MoU

AENEAS All-hands meeting, 11-14 November 2019, Utrecht
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ESCAPE

European Science Cluster of Astronomy & Particle physics
ESFRI research infrastructures

Q

E O S C pilot
“ ’) The European Open Science
\J Cloud for Research Pilot Project

EOSC-hub




ESCAPE aims to address the Open Science challenges
shared by ESFRI facilities as well as other pan-European
research infrastructures in astronomy and particle physics
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Goals for this Meeting

* Provide overview of SRC landscape - in Europe and beyond

" Present and summarise AENEAS work

* Prepare for completion of project and final review

" Discuss future steps - technology, data challenges, governance

» Start planning for integration activity and implementation phase
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